1-/0 complexes at wB97X-D/def2TZVP level using X-ray structure CAZMAR (Ref. 5 ), and ODEDUW (Ref. 6 ). ............... 9  Table S4 .1: Comparison of geometric structure, relative energies, and diatomic stretching frequencies without a force field correction for coordination isomers of [Fe2(DTMA)(CO)4(CN) 2] 2-complex at wB97X-D/def2TZVP level using X-ray structure YOBSEN (apical/apical isomer), Ref 2 protein from this CFL in either as-purified, CO-treated, H2-treated, or auto-oxidized states (2.1 mM protein, undetermined Fe number). D. Spectra refer to as-purified (without DT treatment) HydF EG , CO-treated, and H2-treated enzyme (2.3 mM protein, undetermined Fe number). Also shown is the spectrum for as-purified HydF EG following addition of 10 mM dithiothreitol (DTT, 2.1 mM protein, undetermined Fe number).
Fourier-Transform Infrared Spectroscopic Results

Electron Paramagnetic Spectroscopic Results
Figure S2.1: X-band EPR spectra of as-purified HydF EG at 25 K. A. HydF EG (335 µM protein with 3.22 ± 0.26 Fe/dimer) from a protein preparation that yielded FTIR observable bands. B. HydF EG (310 µM protein with 4.36 ± 0.42 Fe/dimer) from a protein preparation that did not yield FTIR observable bands. In both panels A and B, the black spectrum corresponds to the experimental data, while the red line is the simulation. All simulations of experimental data were carried out using the EasySpin software platform 11 and generated the reported g-values presented in the text and supporting information (Table S2 .1). In both panels A and B, the experimental signals are simulated as a mixture of two distinct [2Fe-2S] + clusters; the details of these component signals are defined in Table S2 .1. C. Direct overlay of the experimental spectra depicted in panels A (red spectrum) and B (black spectrum (Table S2 .1). At this time, while we do not currently understand the origin of these subtle differences, we presume that the structural flexibility of the conserved cysteine motif site influences the small gvalue shifts associated with the [2Fe-2S] + cluster signals; we have no reason to suspect that the EPR differences shown above are a result of [2Fe]F loading. Figure S4 .3: Comparison of optimized structure and diatomic stretching frequencies without a force field correction for crystallographically characterized isomers of [Fe2(dithiolate)(CO)5-6(CN)1-0] 1-/0 complexes at wB97X-D/def2TZVP level using X-ray structure CAZMAR (Ref. 5 ), and ODEDUW (Ref. 6 ). 
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